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SCOPE AND PURPOSE

Quarterly Program Review and Design Review

DATE: Wednesday, October 29, 1986, at ARDEC - 8:30 am - 4:00 pm

REFERENCE: Design information provided informally on October 22,
1986, and quality program plan/test plan and reliability
assessment provided on October 27, 1986

Objectives:

0 Review baseline design and critique design and analysis

o Review program schedule and status and identify areas of
concern

List of documents for review:

o Program plan - provided update October 1, 1986

o Quality assurance program plan - provide by October 27, 1986

o Product assurance test program plan - provide by October
27, 1986

o Layouts of components - provide by October 22, 1986

o Hydraulic functional diagram - provide by October 22, 1986

o Operational procedures - provide by October 22, 1986

Action items will be discussed at the end of each session.

4632F
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SAGENDA FOR MMETING ON WEDNESDAY, OCTOBER 29, 1986

8:30 am Introductions Robert Rathe

8:35 am Program Status Robert Rathe

Schedule Review
Financial Status
Problems Requiring Resolution
Future planned effort
Risk Assessment

9:00 am Operational Description/Requirement Errol Quick
Stability and Weight Update

Preliminary Design Review with Analysis Bart Anderson
Jeff Ireland

10:00 am Cannon Assembly and Interface Drawings
Auto Primer
Recoil System Assembly

S11:00 am Cradle Assembly

12:00 noon Lunch

12:30 pm Gimbal
Platform Assembly
Trail Assembly

1:45 pm Fire Control Assembly

2:00 pm Hydraulic System Review

3:30 pm Reliability Assessment Errol Quick
Quality Program Plan/Test Plan

3:45 pm Action Items and Wrap-Up Robert Rathe

4:00 pm Adjourn

4632F
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SCOPE AND PURPOSE

0uarterlv Proaram Review and Desimn Review

DATE: Thursday, January 15, 1987, at ARDEC - 8:30 am - 4:00 pm

REFERENCE: Analysis sumary and information vhich will be provided
by January 13, 1987. Detailed drawings and layouts - 2
copies to be provided by January 13, 1987

Objectives:

o Review design details and critique design and analysis

. . o Review program schedule and status and identify areas of
concern

List of documents for review:

o Program plan - provided update October 1, 1986

o Test plans - provided 8 December 1986

o Detailed drawings and layouts of components - provide by
January 13, 1987

o Hydraulic functional diagram - provide by January 13, 1987

o FEN analysis results with supporting information - provide
by January 13, 1987

Action items will be discussed at the end of each session.
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AGENDA FOR MEETING 0N THURSDAY. JANUARY 15. 1987

8:30 am Introductions Robert Rathe

8:35 am Program Status Robert Rathe
Schedule Review/Long Lead Item List
Financial Status
Problems Requiring Resolution
Future planned effort
Risk Assessment/Procurement Plans

9:00 am System Overview and Assembly Procedures Bart Anderson

10:00 am Systems Structural Analysis Larry Libhardt

10:45 am Operational Review Scott Dacko

11:15 am Cannon Assembly and Interface Drawings Bart Anderson
Auto Primer/Muzzle Brake

11:30 am Recoil System Assembly and Analysis Jeff Ireland

12:00 noon Lunch

* ,1:00 am Cradle Assembly Tom Rudolf

1:30 pm Gimbal, Platform and Trails Bart Anderson

2:00 pm Fire Control Assembly Scott Dacko

2:30 pm Hydraulic System Review Jeff Ireland

r '. 3: 00 pm Manufacturing Plans Fred Appleton

y3:30 pm Test Plans - Composites Tomn Rudolf

3:45 pm Action Items and Wrap-Up Robert Rathe

4:00 pm Adjourn

I
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n Th. listed personnel visited the following composites manufacturers. The
primry motive was to source the critical path components for the LTHO
projKt (itm are cradle and trail Assemblies, subcontract value estimated
at $350,000 to $0,000). Note that this translates into $370 to S525/lhe
(including prototype tooling).

Representing Paid Heath Hitco Ciha- Fiber Norton-
By TKna Geigy Tech Thiokol

Buce Zierwick. Ady Tech ........ 0'hd ... . . ... ....
Jim Wallace .... LTHD Adv Kfg).. LTIW ..I.. .I.. ..I.. .. I.....I...
Dick Lyons ..... Purchasing ...... O'hd ..I.. ..I.. ..I.. ..I ... I...
Larry Lihardt. LTND (Analysis). LND ..I.. .. I.. .. I.. .. I.. ...I ...
Dart Anderson.. LTHD (Design)... LTHO .. I.. .. I.. .. I.. ..I ... I...

The tentatively agreed to schedule for these parts is shon in Exhibit I.
Scale models will be used (preferred by the composite vendors) to minimize the
cost aind tin required to arrive at a utually agreemble design. Drawing will
not go beyond the rudimentary level until a mutually Agreeable design is
reached (01 Apr).

IThe characterization mtrix for these vendors via group consensus
is shown in Exhibit 2. The weighting utrix and results for

the cradle are shown in Exhibit 3, while that for the trails are shown in
Exhibit 4. Key characteristics we circled.

Thee matrices will he used to nplain our logic relative to selecting
composites vendors to ARC for the LT as well as to justify vendor
Selection as it relates to competitive bidding reuiresents.

Additional detail is, of course, available from the pimple listed above.

I

I
I

I
LI DIsk 17, caeptrip, I1a17, N.

* I A-1



I. 3
Exhibit 2: Basic Characterization NatrixI
Charcterisitic it'nq Heath Hitco Ciba- Fiber Horton-

33Factr TKnA 6eigy Tech Thiokol
geR888 ------ Ze XX8ZX Z SS ZlSI XX=1 MMXr 1lZ 8NBx Uz NC ZX=

Ability to supply parts an tie .......... 10 .... A .... 0 .... 1 .... 7.

Specific Experience Factors
Similar parts ....................................... ............
Structural analysis ......................3......... ....2. 8
Heavily loaded joints ................... 3 ............. 5 ...... 8
High strain rates .....................6......... .... 4 ...... 9
Hand lay up. -....................... .... ..3 . 3
Fiber winding ........................4..... ..... ..... .9
leaving ............................ 0 .......... .... 0 ...... 6

Total .......................................... .......

Specific Cost and Tim Factors
Prototype cost ...... ...... ..... ..... ..... ......... . ......
Potential production cost ............................. .......
StrKt testing capabilities ............... 0 ........ 0 .... 0 ...... 2
Probability of del'y on tim ..............U........ 7 .... 6 ...... I

Total . ......................................... .....

ieneral Experience Factors
Resin systems ........................ . .4 .... 7 ... ..... .... 5 ...... 9
Core systems ........................... 2 .... 9 ............. 5 ..... 3
Protection against damage ............ .... 2 .... 7 ..... ..... .... 9
Naterial compatibility ............. I .... 7. . ... ...... 4 ...... 9
Nilitary requirements .............. I .... 7 ... 4 . .9

Total.......... ................. ..10 ...74 ..... ..... ... 48 ..... 7

General Cost and Tim Factors
Travel cost I time from O ......... 1.5 .... .............5. 5
Travel cost 6 time from AREC .......... 0.5 .... 3 ..... ........3. 3
Prototype capacity available ......... 2 .... I ............. 4 ...... I
Prototype tooling expertise .......... 3 .... 9 ............. 4 ...... I
Organizational flexibility ........... .... 3 .... 9 ..... ..... .... 5 ...... 7

Total ................................ .10 ...79 ........... 44 ..... 70

hmmy
Specific Experience Factors ............................ .......
Specific Cost and Time Factors ........ .......................

Imneral Experiesce Factors ............................ .......

Imeral Cost and Time Factors ...................................

LTf hks 17, coptrip, 02r17, 0100.



Exhibit 3: Characterization Natrix Applied to Cradle

Characteristic t'ng Heath Nitro Ciba- Fiber Norton-
Factr Tecms ki y Tech Thiokool

bility to supply part.. tine.......... 10 .... 9 ....O0 .... 1I .... 7..U

Specific Experience Factors
Similar parts................... .... 2 .... 3..... ..... .... ...... 7
Structural analysis..................I .... 3..... ..... ....2 ... U
Heavily loade joints ............ .... 2 .... 3.... ..... .... 5..S
Nigh strain rates................ .... 2 ....&6..... ..... .... 4..Y
HNd l Ay up ...................... 5 .... .... .... 3... 3
Fiber winding ................... ..1.5 .... 4.... ..... ....U6 ... 9
having........................ .... 0 .... 0.... ..... .... 0..

Total ............................. 10 ... 47 ..... ..... ...47..74

Specific Cost and Tin Factors
Prototype cost................... .... 3 ....3 ... ..... .... 6...... 3
Potential production cost ......... .... 3 .... 3..... ..... .... 7....7
Strict testing capabilities ......... ....I .... 0.... ..... .... 0 ... 2
Probability of del'y on tin ...... .... 3 .... I ....b.6... 7

06 ~Total.......................... ...l10 ... 42.... ..... ...537 ..... 59

eeeral Experience Factors
Resin systems................... .... 4 .... 7.......... .5......
Core systems........................2 .... 9...... ........ 5 ...... 3
Protection against damage......... .... 2 .... 7.... ..... ....5... 9
Naterial compatibility ........... ... I .... 7...... .........4 .. Y
Wilitary reuirements ............ .... I .... 7 .... .... ..4 ...... 9

gTotal .......................... ...10 ... 74 ..... ..... ...40 . 7

Immeral Cost and Tin Factors
Travel cost I time fromu ......... .. 1.5 .... 5.... ..... ....5... 5
Travel cost I time from AMtC ....... ..0.5 .... 3.... ..... ....3 ... 3
Prototype capacity available .......... 2 ....U. ..... .........4 .. U
Prototype teoling expertise ............ 3 ....Y9..... ..... ....4... I
Organizational flexibility ............. 3 ....Y. ..... .........5... 7

Total ............................. 10 ... 79...... ....... 44..70

Smmory
Opeclfic Experience Factors........ .. 0.3 ... 47.... ..... ... 47..74
Specific Cat and Tin Factors ....... 0...2 ... 42...... ....... 57..59
lmoral Experience Factors ........ .0.3 ... 74...... ..... .. ... 78
Immoral Cost and Tin Factors ......... 0.2 ... 79 ..... ..... ...44..70

frand Total ...................... 1.0 ... M...... .... .. 49 ..... 71

LTU NOt 17, cenptrip, $florI7, 0116.
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Exhibit 4: Chracterization Natrix Applied to Trails

Chracterisitic It'q lHeath litco Ciba- Fiber Nortoa-
Factr Teca hiy Tech Thiokol

Ability to supply parts on tie ......... 10 .... 9 .... 0 .... l .... 7.

Specific Experience Factors
Similar parts ........................ .. 3 .... 6 .............. 3 ...... 4
Structural analysis ...... ......... 1 .... 3 ............. 2 ...... 8
Heavily loaded joints .............. I .... 3 .............. 8
Nih strain rates ..................... I .... 6 .............. 4 ...... 9
Nod lay u..... . . . ..... .,* ** _3 .. * ,** .. 2 .. 9.. . .. ... 3 .... . .3

Fiber minding ............................ 2 .... 4 .............. 8 ...... 9
waving .............................. .. 0 .... 0 .............0 ...... 6

Total ........................... ... 10 ...56.......... ... 42. 1

Specific Cost and Tim Factors
Prototype cost ................... 4 .... 3.............6.
Potential production cost ........... 3 .... 3 ............. 7 ...... 7
Strct testing capailities .......... .... 0 .............. 0 . 2
Probability of dol'y on tim ......... 2 .... I ......... 4 .6 ..... 7

Total ................................. 10 ...37 ............. 57 ..... 57

lemral Experience Factors
Resin system .................... .... 4 ....7 ..... 5 ...... 9
Core systems ............................ 2 .... 9 .............. 3
Protection against damage ................ 2 .... 7 ............. 5 ...... 9
Nlaterial compatibility ...... .......1 .... 7 ............. 4 ...... 9
Nilitry requirements .............. I .... 7 ............. 4 ...... 9

Total ....................... ... 10 ...74 ... ........ 48 ..... 78

leneral Cost and Tim Factors
Travel cost I time fro W ............ 1.5 .... 5 .............. 5 ...... 5
Travel cost 6 time from AR1C .......... 0.5 .... 3 .............. 3 ...... 3
Prototype capacity available ............. 2 .... I .............. 4 ...... I
Prototype tooling expertise .......... 3 .... 9 ............. 4 ...... I

ganizatiamnal flexibility ........... 3 .,.9 .............. 5 ...... 7

Total .......... ................ 10 ...79 ..... ..... ...44 ..... 70

Specific Experience Factors ......... 0.2 ... 56 ............. 42 ..... 61
Specific Cost and Tin Factors ...... 0.3 ...37 ............ 57 ..... 57
Ienoral Experience Factors ............. 0.2 ...74 ............. 40 ..... 71
Immoral Cost and Tim Factors .......... 0.3 ... 79 ............ 44 ..... 70

kand Total ............................ 1.0 ...61 ............ 48 ..... 66

LTI is 17, cmptr/p, rill7, 6t0.
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Exhibit 1: Schedule for Cradle and Trails (critical path composite components)

04 Mar Receive bids from NTI, Heath-Tecna, FiberTech
H 10 Mar Select and notify composite vendors

10 Mar to 15 ay NOD and composites vendor(s) jointly establish design.
11 Mar Composite vendor(s) visit NOD to understand application and

analysis. FNC and composite vendor(s) to agree upon
analytical approach.

17 Mar Composites vendor to provide design allowables and environmental conditions compatibility for
material system recommended. FMC to provide structural loading requirements.

24 Har Composite vendor(s) to present program plan to ARDEC.
01 Apr Formal CPFF contract with not to exceed cap in place.

## 01 Apr FIC to provide design envelope (define all tooling surfaces)
01 Apr to Sep 15 FHC designer available to composites vendor(s) (onsite].
15 Apr Composite vendor(s) and FMC to explain process and OC plan

to ARDEC
20 Apr Composites vendor(s) order long lead items
20 Apr Composites vendor(s) complete tooling design

em 15 may FMC and composites vendor(s) to agree upon cross-sectional
details necessary to seet eight, structural, and fg
requirements. FNC to provide detailed engineering (but not

fabrication) drawings.
i 20 May to 01 Aug Composites vendor(s) fabricate parts. MDI only in suspect or high risk areas.

20 May Composites vendor(s) to recommend test sitels)
15 Jun FNC to supply titanium bulkhead

mm 03 Aug to 15 Sep FMC coordinates structural testing. Composites vendor to

facilitate 'repair# of any structural deficiencies.I

~LTHD Risk 17, comtrip, 02Mar97, 0100.
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